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(54) HEAT RECOVERY SYSTEM WITH LOW TEMPERATURE DIFFERENCE 

(57)Abstract: 

PURPOSE: To provide a compact heat 
recovery system, which can recover heat 
highly efficiently even from a heat source 
which is close to an environmental temperature 
by a method wherein a heat medium which is 
not water-soluble is made to move between a 
heat source and heat storage tank, and the 




^ heat medium directly comes into contact with 



the heat source water. 
CONSTITUTION: A heat medium which 
presents a change of phase between a heat 
recovery tank 10 and heat storage tank 20 
within the temperature range is formed into 
individual particle-form solids A by a ice 
making device 40 by utilizing low temperature cold water W' which is discharged by a 
heat pump 30, and the solids A are accumulated in the heat storage tank 20, and for 
the heat recovery, solid-form heat medium A is transferred to the heat recovery tank 
10, and by the heat which is absorbed from a heat source 1, the heat medium is 
returned to the ice making device 40 as liquid-form heat medium A 1 and by the 
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circulating movement of the heat medium, while the heat medium directly comes into 
contact with a heat source water, the heat- exchange is performed for the title heat 
recover system with low temperature difference, for which latent heat is utilized. 



CLAIMS 



[Claim(s)] 

[Claim l]In a heat recovery system which performs heat transport and accumulation to 
the heat demand side from a heat source, and pumps up and uses this heat by heat 
pump, It has a heat recovery part which carries out direct contact of this heat carrier 
with heat source water by the side of a heat source by a liquid state using a substance of 
insolubility which does not dissolve in water as a heat carrier, a coagulation means of a 
heat carrier to make particle state solidify this heat carrier by the heat demand side, 
and a heat storage tank which stores a heat carrier of this solidified particle state, A 
low-temperature degree difference heat recovery system circulating this heat carrier 
between a heat recovery part, a coagulation means, and a heat storage tank, and 
acquiring heat from heat source water in the meantime using latent heat which a phase 
change between a fluid of this heat carrier and a solid takes. 

[Claim 2]A heat recovery system which performs heat transport and accumulation to 
the heat demand side from a heat source, and pumps up and uses this heat by heat 
pump, comprising: 

A heat recovery part which has a separation part which separates a heat carrier which 
absorbed heat and was dissolved in the heat source side according to a liquid state by 
heat exchanging part which carries out direct contact of this heat carrier with heat 
source water, and this heat exchanging part using a substance of insolubility which does 
not dissolve in water as a heat carrier from heat source water. 
A heat storage tank which stores a heat carrier which made continuation or a 
coagulation means which each particle state is made to solidify intermittently, and 
particle state solidify a heat carrier this dissolved in the heat demand side, and a means 
to obtain cold energy for a coagulation means of a heat carrier are formed, and it is a 
means of transport of this heat carrier to the meantime. 

[Claim 3]In a heat recovery system which performs heat transport and accumulation to 
the heat demand side from a heat source, and pumps up and uses this heat by heat 
pump, By a liquid state for heat carrier transportation, using a substance of insolubility 
which does not dissolve in water as a heat carrier A means of transport of a single phase 
fluid of a liquid state, A transporting means of a mixed phase fluid of a solid-liquid 
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dispersion state which mixed a particle with a conveyance fluid is established, By using 
a medium transporting means of a single phase fluid for transportation from the heat 
source side of a heat carrier which absorbed heat and was dissolved to the heat demand 
side, and using a means of transport of a mixed phase fluid for transportation from the 
heat demand side of heat carriers which emitted heat and were solidified to particle 
state to the heat source side, A low-temperature degree difference heat recovery system 
acquiring heat from heat source water using latent heat which a phase change between 
a fluid and a solid takes while circulating a heat carrier between a heat source side and 
the heat demand side. 

[Claim 4] The low-temperature degree difference heat recovery system according to 
claim 2, wherein a separation part which separates this heat carrier from heat source 
water consists of separating mechanism using specific gravity difference of water and a 
heat carrier. 

[Claim 5] Claims 1 thru/or 4, wherein a means to obtain cold energy for a coagulation 
means of a heat carrier is a means to circulate cold energy of a heat storage tank by the 
side of heat demand are the low-temperature degree difference heat recovery systems of 
a statement either. 

[Claim 6] Claims 1 thru/or 4, wherein a means to obtain cold energy for a coagulation 
means of a heat carrier is a means to which direct circulation of the cold energy which 
heat pump formed in the heat demand side generates is carried out are the 
low-temperature degree difference heat recovery systems of a statement either. 

i ... [Claim 7]A low-temperature degree difference heat recovery system given in claims. 1 

thru/or 6, wherein a heat carrier is a heat carrier chosen from a mixture having 
contained a fats-and-oils system polymer material of paraffin wax or fatty acid, and 
these. 

[Claim 8]The low-temperature degree difference heat recovery system according to 
claim 7 in which this heat carrier is caprylic acid. 

[Claim 9] Claims 1 thru/or 8 are the midnight power utilization systems provided with a 
low temperature degree difference heat recovery system of a statement either. 
[Claim 10] Claims 1 thru/or 8 are building air conditioning and a hot water supply 
system provided with a lowtemperature degree difference heat recovery system of a 
statement either. 

[Claim ll]Claims 1 thru/or 8 are the community central heating-and-air conditioning 
systems using a low temperature degree difference heat recovery system of a statement 
either. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial ApplicationlThis invention relates to a low temperature degree difference 
heat recovery system, and relates to the low-temperature degree difference heat 
recovery system using the latent heat especially generated or absorbed at the time of 
the phase change of a heat carrier at the time of the heat exchange by the side of a heat 
source and heat demand. 
[0002] 

[Description of the Prior Axt]It is possible to collect and use to the energy of the 
low-temperature degree level near the conventionally unused environmental 
temperature as energy- saving technology, and some of such examples are introduced to 
No. 8 with a [ air conditioning and sanitary engineering ] of of volume [ 63rd ]. The 
system which carries out heat recollection of the heat of river water, sewage, etc. by heat 
pump via a heat exchanger or a heat storage tank as one of the conventional 
technologies is known.Generally water is used for this working medium, and a system 
collects heat source water and the water which acquired heat via the heat exchanger to 
a heat storage tank, and has become a system configuration which supplies this heat 
that carried out accumulation to a building or a residence according to demand. In the 
. heat recollection by this kind of water thermal storage, system, since the sensible heat of 
water is used, a large temperature gradient required for accumulation cannot be taken, 
but with a large-scale heat recovery system, the capacity of a heat storage tank becomes 
very large. 

[0003]The thermal storage system using the latent heat of the heat carrier is stated to 
Heat Pump Tech (1991-6) as an example which makes a heat storage tank small.This 
seals hermetically the heat carrier in which a phase change is possible in a spherical 
capsule container with service temperature, fills up a heat storage tank with this 
spherical capsule, and uses it.In such a thermal storage system, it is necessary to pour 
to the circumference of a capsule container, another heat carrier, i.e., heat-transfer fluid, 
and to carry out heat exchange to this heat- transfer fluid (usually water) and the heat 
carrier for accumulation in a capsule for accumulation.Therefore, in the case of the heat 
recollection from low- temperature heat sources, such as river water and sewage, 
although it is easy to apply the thermal storage system of such latent heat use to a heat 
recovery system with a high temperature level, since the large temperature gradient for 
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heat exchange cannot be taken, the example actually applied low does not almost have 
heat exchanging efficiency. 

[0004]However, the heat transport system of ******************i n g and using a heat 
carrier from the heat system using the latent heat of a heat carrier having an advantage 
with high accumulation and heat transport density, so that it may be illustrated by 
JP,56-27890,A, for example is devised.To JP,2- 139031, A. The heat carrier (an oleophilic 
heat carrier and a non-oleophilic heat carrier) which does not mix mutually is used, The 
heat dissipation process which distributes them mutually, considers it as an emulsion, 
solidifies the drop in an emulsion by cooling this emulsion heat carrier, and is used as a 
slurry form heat carrier as particles, The heat exchange transporting method which 
comprises a heat transport process of conveying this slurry form heat carrier, and an 
endothermic process which drop-izes said solidified particle and is used as an emulsion 
heat carrier by heating said slurry form heat carrier is indicated, and it is. 
[0005] 

[Problem(s) to be Solved by the Invention]As mentioned above, in the conventional heat 
recovery system which uses water for a working medium, by the heat exchanger and 
heat storage tank which are major equipments becoming large, since it was expensive, 
it was hard to respond to a large scale system which is used for city community central 
heating and air conditioning.The conventional thermal storage system using the heat 
carrier which uses the latent heat at the time of a phase change, and can enlarge heat 
reserving density, In order to fill up with the state where encapsulated the heat carrier 
and it settled into the tank and to use, It is required to perform heat exchange via the 
heat-transfer fluid which is a heat carrier other than a heat carrier, for this reason, a 
heat exchanger is needed for the heat source side, and a heat recollection portion serves 
as the same system configuration as the sensible heat utilization system generally used 
conventionally.Therefore, the thermal resistance between a heat source and a heat 
storage tank became large, it is difficult to take the large temperature gradient between 
fluids for heat transfer, and efficiency of heat transfer was not bad suitable for 
low-temperature degree heat source use of the environmental temperature level.And by 
the conventional method, encapsulation of a heat carrier is required because of heat 
carrier use, and there is a tendency for the manufacture and handling to also become 
complicated. 

[0006]In the thermal-conversion heat transport method using the heat carrier which 
was made to distribute the heat carrier of each other which does not mix mutually, and 
was made into the emulsion, the emulsion circulates through between a heat 
dissipation process and endothermic processes similarly, At each process, heat transfer 
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is performed via a heat exchanger, to low-temperature degree heat source use of the 
environmental temperature level, it necessarily could not but be efficient, and 
composition also could not but become complicated again. 

[0007] Primarily aim for this invention to obtain the heat recovery system which 
canceled the inconvenience which a system has conventionally [ above ], and more 
specifically, The heat recovery system using a heat carrier is constituted compactly, 
without using encapsulation art, and it aims at providing the system which can 
moreover maintain high heat recovery efficiency even if a temperature gradient with a 
heat source is small. 
[0008] 

[Means for Solving the Problem]In order to solve an aforementioned problem and to 
attain the purpose, this system circulates between a heat recovery part (heat 
recollection tub) by the side of a heat source, and a heat storage tank part by the side of 
heat demand for this heat carrier fundamentally in this temperature range using a heat 
carrier in which a phase change is possible as a working medium which carries out heat 
exchange to river water by the side of a heat source, etc. A coagulation means which 
cools a liquefied heat carrier and particle state is made to solidify in that case is formed, 
and direct contact of a heat carrier which became solid phase by this means, and the 
water by the side of a heat source is carried out, and it can be made to carry out in the 
mixed state heat exchange of them. In order to solidify this heat carrier using a 
coagulation means, low-temperature hot water (following [ coagulation temperature of a 
heat carrier ]) discharged from heat pump by the side ..of heat demand is led to a 
coagulation means, and it is used as a heat sink. It dissolves by heat exchange with 
water by the side of a heat source, and a heat carrier solidified by this coagulation 
means is liquefied again. It separates from river water, these liquefied heat carriers are 
collected, and a coagulation means is supplied again. 

[0009]In this invention, even if a heat carrier dissolves and it becomes liquefied, in 
order to suppose easily that it is disengageable with river water which is a heat source, 
a thing of insolubility which is not dissolved in water is used. It is preferred that it is 
what is chosen from a mixture having contained a fats-and-oils system polymer 
material of paraffin wax or fatty acid and these as such a heat carrier, and specifically, 
Caprylic acid, capric acid, lauric acid, myristic acid, pulmitic acid, stearic acid, 
high-density Boris Tschirren, or those mixtures are preferred, and especially caprylic 
acid is a desirable mode. 

[0010] And in order to contact heat source water and to separate a heat carrier and heat 
source water which were dissolved, a separation part of a heat carrier is provided in a 
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heat recovery part, and it enables it to collect only heat carriers.There is separation by 
specific gravity as an example of separating mechanism, and it is a more practical 
method. It is in the state where it filled up with a particle-like heat carrier made from a 
heat storage tank by the side of heat demand by a coagulation means on the other hand, 
and a heat carrier of this solid state is returned to a heat recovery part by the side of a 
heat source with low-temperature hot water in a heat storage tank for heat 
recollection.In that case, a solid-liquid- separation machine is installed in a heat 
recovery part in order to return only a heat carrier of a solid state, and low-temperature 
hot water is collected from a solid-liquid-separation machine by heat storage tank. 
[001l]as the system which is available in many fields as for this low-temperature degree 
difference heat recovery system, and used midnight power especially -- as air 
conditioning and a hot water supply system of a building, or a 
community-central-heating-and-air-conditioning system - etc. - it is effectively 
available. 
[0012] 

[Function]By using the heat carrier of insolubility which does not melt into water in the 
low temperature degree difference heat recovery system of this invention, it becomes 
possible to carry out direct contact to a heat carrier by making the water of the degrees 
of low temperature, such as river water and sewage, into a heat source, to be able to 
carry out heat exchange, and to also separate the dissolved heat carrier from water 
simply, and it becomes recyclable. For example, as easiest technique, the mixed liquor of 
the dissolved heat carrier and heat source water is settled, and the phenomenon in 
which both dissociate according to specific gravity difference, and separate to a two 
phase can be used. In this case, heat source water and a heat carrier are easily 
separable with the easy technique of providing the tub which accumulates mixed 
liquor.In the heat carrier melting state at the time of heat exchange, since a solid heat 
carrier and the interface of heat source water are in a direct contact state, they can 
maintain the ideal heat transfer conditions which do not have a thermal resistance 
object between heating surfaces, and attain efficient heat exchange. 
[0013]On the other hand, within the heat storage tank installed in the heat demand 
side, the low-temperature hot water made by heat pump is full, and the heat carrier of a 
liquid state is directly solidified using the coagulation means using this 
low temperature hot water. The solidified heat carrier serves as particle state, and is 
discharged in a heat storage tank.Thereby, by a heat storage condition, in a heat storage 
tank, it will be floated by the heat carrier lump in low temperature hot water, and 
accumulation of the latent heat of a heat carrier will be carried out. 
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[0014] At the time of heat recollection, with surrounding low temperature hot water, this 

heat carrier lump that solidified is seen off in a heat recovery part, and repeats the 

water and heat exchange by the side of a heat source .In this invention, the 

above-mentioned heat carrier circulation cycle is repeated. 

Therefore, though it is easy composition, even if it is a low-temperature degree 

difference, efficient heat recollection becomes possible. 

[0015] 

[Example]This invention is explained more to details based on some examples. Drawing 
ljs one example of the system configuration of the heat recovery system by this 
invention, and shows the example at the time of using river water as a heat source. The 
basic constitution of this system is applicable to various heat sources, as long as water, 
such as not only river water but sewage, sea water, etc., is made into a heat source as a 
heat source. 

[0016]The main configuration equipment of this system comprises the coagulation 
means 40 (it expresses as the ice plant 40 hereafter) like ice plant and the various 
pumps for solidifying the heat recollection tub 10 as a heat recovery part, the heat 
storage tank 20, the heat pump 30, and a heat carrier.The heat recollection tub 10 is 
classified into two divisions with the proper body 11 for nets, and the stirrer 13 which 
rotates by a proper driving source in the 1st division 12 is arranged, and. The river 
water 1 which is a heat source is supplied via the piping 51 and the pump Pi, and the 
lower part of the 2nd division 14 is open for free passage to the river water 1 side via the 
piping 52. The body 11 for nets is for preventing that the heat carrier of the solidified 
particle state which carries out a postscript advances into the 2nd division from this 1st 
division. 

According to the material of the heat carrier to be used, the size of the opening or the 
raw material of the body for nets is selected suitably. 

[0017]One end of the piping 53 has released above this 2nd division 14 of the heat 
recollection tub 10, and the other end of the piping 53 is released to the ice plant 40 via 
the pump P2. The ice plant 40 has the refrigerant passage 41 and the ice making part 
42, the low temperature hot water in the heat storage tank 20 is supplied to the 
refrigerant passage 41 with the pump which is not illustrated, and this 
low -temperature hot water is returned in the heat storage tank 20 after heat exchange. 
The heat storage tank 20 has the composition which makes the heat pump 30 circulate 
through the cryogenic fluid W of the inside via the piping 54 and 55, and it has the 
pump P3 and the pipeline 56 for carrying out the suction transfer of the cryogenic fluid 
W and the solidified heat carrier A which carry out a postscript simultaneously. The 
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another side end of the pipeline 56 has extended even above the 1st division 31 of said 
heat recollection tub 10, and this tip part is equipped with the solid-liquid- separation 
machine 60 which carries out a postscript. The solid-liquid-separation machine 60 
separates the cryogenic fluid W and the solidified heat carrier A, and the heat carrier A 
which solidified the cryogenic fluid W to the heat storage tank 20 side via the piping 57 
is discharged at the 1st division 12 side of the heat recollection tub 10, respectively. 
[0018]Next, accumulation and the mode which carries out heat exchange are explained 
using this system. As described above, as for the heat recollection tub 10, the inside is 
divided with the body 11 for nets, and the river water 1 as a heat source is supplied with 
the pump PI in the 1st division 12. Caprylic acid (solidified heat carrier) A of solid phase 
and low-temperature hot water which became particle state by coagulation so that a 
postscript might be carried out to the heat storage tank 20 are accommodated by the 
mixed state. This mixture is attracted by the pump P3, and passes along the pipeline 56, 
and caprylic acid A and the cryogenic fluid W which are solids, i.e., the solidified heat 
carrier, are separated in the solid-liquid-separation machine 60 formed in the end of the 
pipeline 56. The solidified heat carrier A is supplied to the 1st division 12 of the heat 
recollection tub 10, and the cryogenic fluid W flows back in the heat storage tank 20. 
[0019]Into the 1st division 12, direct contact is carried out, heat exchange is performed, 
and the solidified heat carrier dissolves the river water 1 which is a heat source, and the 
solidified heat carrier A. Heat exchange is effectively performed by carrying out stirring 
mixing of both by the stirrer 13. for this reason, liquefied heat carrier A' which the 
inside of the 1st division 12 will act as a mixing chamber; arid was dissolved - the heat ■?.. 
carrier A of a solid state and the three phase of the river water 1 will still be in the 
mixed state, moreover - dissolving - being liquid - having become -- a heat carrier - A 
-- ' -- river water - one ~ heat recollection - a tub ~ ten ■■ dividing - a solid - separation 
-- ** -- a net - ** -- the body - 11 - free - it can pass - a sake -- the - two - a division - 
14 - inside ~ a net --**-- the body - 11 - passing -- having flowed - being liquid - a 
heat carrier - A - ' - river water -- one - existing -- a two phase state - becoming . 
Since the agitator is not installed in this 2nd division 32, the function as a settler is 
achieved, and liquid heat carrier A' and the river water 1 will be in the state where it 
separated into two phases automatically by the specific gravity difference of the 
fluid.That is, the heat carrier used by this example is caprylic acid, its specific gravity is 
smaller than water, and heat carriers gather in the upper part of a heat recollection tub. 
[0020] And becoming [ absorbed heat and / liquid ] heat carrier A* is returned to the heat 
storage tank 20 side through the ice plant 40 with the pump P2 from the river water 
Lin the ice plant 40, heat carrier A of a liquid state is solidified, becomes the heat 
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carrier A of a massive particle-like object again, and carries out fall distribution into the 
heat storage tank 20. It is filled with the low-temperature hot water which circulates 
through between the heat pump 30 as mentioned above in the heat storage tank 20. 
Below as for the temperature which the caprylic acid which is a heat carrier solidifies, 
by this example, even if this temperature is high, it is kept at about 5 ** or less. 
On the other hand, the cold water temperature returned to the heat storage tank 20 
from the heat pump 30 is designed become about 2 **. For this reason, the ice plant 40 
can solidify again liquid heat carrier A' supplied from the piping 53 by circulating the 
low- temperature hot water of this heat storage tank 20 through the refrigerant 
passages 54 and 55. 

[0021] Although the heat emitted at the time of the coagulation of a heat carrier makes 
the temperature of the low-temperature hot water of the heat storage tanks 20 rise, 
since the heat of low-temperature hot water is used for the heat demand side by the 
heat pump 30, it is suppressed in the above-mentioned temperature requirement. And a 
heat carrier solidifies by the emitted amount of latent heat. Although the shape of the 
heat carrier to solidify is arbitrary, in this example, it is made the lump of about 2 cm in 
diameter semi- spherical particle state, and with the completion of coagulation, this is 
dropped in a heat storage tank and distributed. 

[0022]In the above-mentioned example, generation of the solid by the ice plant 40 is 
performed in batch. Therefore, in order to solidify the collected heat carrier continuously, 
it does not illustrate in particular, but it is also possible to install two or more ice plant, 
thanumber of ice plant isdefined based on the ice making capacity of the: recovery heat 
at the time of a system design, and the ice plant of 1 - having it is good. The heat 
carrier A which emitted heat and turned into a solid will float the inside of the heat 
storage tank 20, and will be in the heat storage condition of cold energy. the 
low-temperature hot water in this heat storage tank 20 and the heat carrier A of a 
particle state are conveyed as mentioned above by the solid-liquid-separation machine 
60 boiled and formed 1st near the division upper part of the heat recollection tub 10 
with the solid-liquid conveyance pump P3 by the solid-liquid mixed state. In the 
solid-liquid-separation machine 60 with the composition which carries out a postscript, 
low temperature hot water and the solidified heat carrier A are separated, the solidified 
heat carrier A is supplied to the heat recollection tub 10, and the low temperature hot 
water W is collected by the heat storage tank 20. 

[Q023l Drawing 2 is a sectional view showing one example of the solid-liquid- separation 
machine 60. The solid-liquid-separation machine 60 has the input 61 of 1, and the two 
tap holes 62 and 63 fundamentally. The 1st tap hole 62 is formed in the state where the 
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input 61 was followed, and although the 2nd tap hole 63 cannot pass the solidified above 
mentioned heat carrier A, the low* temperature hot water W is opening it for free 
passage to the input 61 via the porous part 64 of the size which can be passed freely. 
Near this porous part 64, the rotary brush 65 is formed toward the flow direction of a 
fluid. 

[0024]In the example shown in drawing 1 . the downstream tip of the pipeline 56 is 
connected to the input 61 of this solid-liquid-separation machine 60, and the 2nd tap 
hole 63 is connected to the pipeline 57. The tip of the 1st tap hole 62 is located above the 
1st division 12 of the heat recollection tub 10. The low-temperature hot water W and the 
solidified heat carrier A will be separated by that cause, the solidified heat carrier A will 
be supplied to the heat recollection tub 10, and it will be understood easily that the 
low-temperature hot water W is collected by the heat storage tank 20. 
[Q025l Drawing 3 shows other examples of the system configuration of the heat recovery 
system by this invention. This example locates the ice plant 40 in the heat storage tank 
20, since other composition is the same as that of what was shown in drawing 1. the 
same numerals are given to the same member and explanation is omitted. In this 
example, by having located the ice plant 40 in the heat storage tank 20, as compared 
with the example of drawing 1 , it becomes easy to use the low-temperature hot water in 
the heat storage tank 20, and there is an advantage which can make the chilled water 
in the heat storage tank 20 absorb without a loss the heat emitted by the coagulation of 
a heat carrier by that cause. 

i0026l Drawing 4 shows the example of further others of the system configuration of the 
heat recovery system by this invention. The ice plant 40 is located in the heat storage 
tank 20, and direct continuation of the cold energy generating part and the ice plant 40 
of the heat pump 30 by the side of heat demand is carried out by the piping 71 and 72, 
and it enables it to use the latent heat of a heat carrier in this example, other 
composition is the same as that of what was shown in drawing 1 •- that it comes out, 
the same numerals are given to the same member, and explanation is omitted. In 
addition to the same effect as the aforementioned example, in this example, there is an 
effect which can improve the response of heat utilization more. That is, operation of the 
heat pump 30 can be interlocked with, the ice plant 40 can be worked, and since heat is 
absorbable from the liquefied heat carrier dissolved according to heat load, a system can 
be employed efficiently. 

[0027] Although not illustrated in particular, in order to also raise the response of supply 
of the heat carrier to ice plant according to heat load, it is also effective to provide the 
buffer tub which accumulates a heat carrier in the preceding paragraph of an ice 
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machine/The agitating equipment formed in the heat recollection tub 10 is not 
necessarily indispensable, and agitating equipment is unnecessary when required heat 
exchange is performed between the river water which is a heat source, and the solidified 
heat carrier, even if it does not stir positively. 

r0028l Drawing 5 shows an example in the case of applying the heat recovery system by 
this invention to air conditioning and community central heating and air conditioning of 
a building. In the figure, 100 show the entire configuration of the low-temperature 
degree difference heat recovery system by above mentioned this invention, It has the 
heat recovery part (heat recollection tub) 3A, heat storage tank 20A, heat pump 30A and 
piping 53a that circulates the cooling water W and the heat carrier A among both, 56A, 
etc., and the ice plant 40A is arranged in heat storage tank 20A like the example shown 
in drawing 3 or drawing 4. 

[0029]The river water as a heat source is introduced into this 2nd division of the heat 
recovery part 3A from river 200, and on the other hand, the heat collected by heat pump 
30A is supplied via proper piping 350 to building 300, such as a building, and is used as 
air conditioning of a building, or a heat source of an air conditioning. This example sets, 
midnight power is used as a driving energy source of a system, heat is accumulated in 
the heat storage tank 20A from river 200 between the night, and it is a desirable mode 
to supply the warm water which carried out temperature up by heat pump from the 
heat storage tank according to the heat demand of daytime to each building. When a 
long distance is between the position of the river which is a heat source, and the 
building which is heat demand sides, By arranging the heat recovery part 3A near the 
river, arranging heat storage tank 20A to the building side, and connecting the 
meantime by piping 53A as a heat transport member, and 56A, there is little heat loss, 
and it can carry out, and efficient heat recollection can be performed. 
[0030] A building unit or a local unit may be sufficient as the scale of a heat recovery 
system, and it selects a size suitably according to heat demand. As mentioned above, a 
system with the fusion portion and solidified part of the heat carrier which performs a 
phase change by the circulation movement and each heat exchange part of a heat 
carrier consists of this inventions. 

Therefore, it becomes possible to collect effectively the energies of the low-temperature 
degree level near environmental temperature like river water using heat pump. 
Heat exchange of a heat source and a heat carrier can be performed by the direct 
contact of a medium surface, there is almost no thermal resistance of the interface 
which contacts, and efficient heat recollection can be performed. It is not necessary to 
use it like the conventional heat carrier use, sealing hermetically the heat carrier used 
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for latent heat use in a container, and a heat carrier is directly used as a solid with ice 

plant, it can use, and system cost can be made cheap. 

[0031] 

[Effect of the Invention]Since ice plant is used for the particle state of the size which can 
convey a heat carrier and it is made to solidify directly in this invention as explained 
above, wrap encapsulation is not needed for the medium surface usually used for phase 
change use of a heat carrier, but a heat carrier can be used cheaply. The surface of the 
heat carrier solidified and solidified carries out direct contact to heat source water, since 
heat exchange can be carried out, the thermal resistance at the time of heat exchange is 
small, and heat recollection can be efficiently carried out also with a low-temperature 
degree difference from the heat source near [ which is a scope of this system ] 
environmental temperature. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll The lineblock diagram showing one example of the low-temperature degree 
difference heat recovery system of this invention. 

[Drawing 2] The sectional view showing one example of a solid-liquid separator. 
[Drawing 3l The lineblock diagram showing other examples of the low-temperature 
degree difference heat recovery system of this invention. 
* [Drawing 4l The lineblock diagram showing the example of further others of the 
low-temperature degree difference heat recovery system of this invention. 
[Drawing Sl The lineblock diagram showing one example at the time of using the 
low temperature degree difference heat recovery system of this invention as a hot water 
supply system of a building. 
[Description of Notations] 

1 - river water, 10 - heat recollection tub, the body for nets for 11 - solid separation, 13 - 
agitator, 20 - heat storage tank, 30 - heat pump, 40 - ice plant, a Pi - pump (for river 
water pumping), a P2 - pump (for heat carrier recovery), a P3 - pump (for solid-liquid 
conveyance), 60 - solid-liquid-separation machine, A - heat carrier (solid), and an A* - 
heat carrier (fluid), 
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[Drawing ll 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



15/15 



WB*mm (j p) 02) & ^ 4$ fft & ^ (a) 



^^¥6- 147566 

(43)&Bf§B ¥^6^(1994) 5 ^270 



(SDIntCl. 5 




F I 




F 2 4 F 5/00 


10 2 Z 8511-3L 






F2 8D 20/00 


B 

C 










3 


«?f# *if# H#fl©!SUK£ 6 H) 


(21)ajS#*t 


#©¥4-111932 


(71)tBPA 


000005108 








83£MtBfi$?ftFT 


(22)di®B 


¥^4^(1992) 4 ^30 B 










(72)|feHj^ 


7jcffi 3S3S 






















(72)^BJ^ 


feS IB) 








gc»»BtiTiJASBI4026#ift #3t£ttB 














(72)HHg^ 


>m mm 








gcWmB^m^^Br4026#J6 tfcfc&ttB 














(74)ftffiA 





(54) [ miw&m teMsmmw.* * f- a 



(57) [£*)] (fcEW) 

[#/£] f»@«l1fl0i:Sj!Mt20OBISr, COfitteffl 

U *KMl20lcfcft. {R®i&fcttBft#©?^ft:A*!R 
0iRffiioir^S U fgiJS l frb*m LfcjRfc J: "9 




(A, A' .1) 



53 



1 

vnm^Mfrt LTfflv\ ®®m#&fmm<oimkk 
mmf&z#zm®&uk&m!&&zmmgmx%L?mz- 
mm £ * h wsm<r>WiW$ a t ttisa t fctt^«o«i« 

m#<Dm#k®fcffi<Dmmuznirz®®&%m txm io 

^taic^t, ®mkMX*fc\z.mMU£^®M&c> 

toit&imttk Lxm\ f&mmi^ 

t ssH $ * sfR^fta k mmffiRxmrnw. txm 

MLitmmmmkm-tzmuk&Gi-m® 

B Z^mmtt-m Si-5 gftff t f»«E*o«@^ao 
fcft©ftJR«:1l$#«i:*Rtt. *©W£tt!R«ft©*i 

a*a«r»rtsiitJ: 9 . mmttzmMkmrnm 

SMBIhIiKv'^tA, 

[18*9 3 ] |RMd>&)IMHmic(IMI%&tJ(tjR«:ff 

©¥tt*fr©1li8¥ftJ:. Jfta^irBflsK^SrS^U 
fcH«^l»©Stl**©*j£¥«*Hrt. fft^rKiK 

t^<S?£t^,lHliRv/XT A„ 

[If*94] »jf!i«E«:*aaS7Kt»SH-5^BB5i s . 40 

7K k mtiwitnmzm vtz^m^m- btt c t £ 
§i*92!Et©e&gMi«->*TA. 

[§8*95] j»8*0«B^»©fc»©?Mfc*:ft** 
ft*. «MHMI©«IMI©ft»*flHI**5*ft-C*>5 

c i#*9i^v^u4v^-rn^ffiit©{S 

[§8*96] l»tt«:©«B¥a©fc©©ft»S:»5^ 

m&&z-tzzwrti>zzk&mk+&. §8*9 1 



WK¥6- 1 4 7 5 6 6 

2 

[§8*97] '<77<f 7y**SXtt 

*9 1 L 6!2ft©©£glfyHlHX->*T A, 

[11*98] KfR«E#AS*7*y/u»-eiS>5. »*«7 
IE«©fijafi^BHHliRv'^rA, 

[§8*99] »*Sl4v^L8V^-f*t*>IE*©fifflJE 
MSHhWX r a £{Bx.fcSS«Sa*]JB r A. 

[11*910] §8*9 1 ftv^L 8 ^1*ft/HEft©{£ffiS 
r A &{R jfcfc tf/i/2PXt;f&» r A„ 

[1**911] a*Si4v^L8v^-fixi»iE«©fifflS 

[0 0 0 1] 

Aic$fr9 . #l^»iJiilllS«]©fl^Btl-^^ 
©«*Wtl64Xtt»iR$ix5}|fiR*fi]ffi Uctei&g 

[0 0 0 2] 

[ft*©8ffi] fi^^-ffii L-C. 

fe o fcu«jag t-jfiv mssje u^t/w©3i^/i/ t -em 

UK L^fflt 5 C k 7L b tiXX 9 » C © i 0 © V > 
< ojfaP, SftWft • *£l¥*63*» 8 £ft 
$*&ffi©-oiUT, jBrjl|**T*£©»& 

^rA^e,tttv^. £©fttfoHft£ttHSM£*a s tt 

A^££fc#f&1- 5->?f Affile ft o TV * 5. w ©« 
©T^ff^^^rAtCtSBlHlllXlCfeV^Xfi, 7K©H^^ 
ipjffl tTv^5fc©^fili^ftSSII*^:# < 1 5 - i 
^•c#T, *«*4lRlHliR'>'^^^T?tt***©*SI* s 

[0 0 0 3] Sfc, WMI*'M!fci"*«li: UT. Heat 
Pump Tech (1991-6) tttjIMIEftOllHRtrfllffl Lfcf B 

^fAi^btiti^, cixl4^©*7*-fe^il 

7'-t/^f^ItiS«L^ffl1-6'b©T*fc?>. C©i5 

#&9ktt&. lot, c©«t^ft^fiJffl©^^ 

1^5, jsrjn^TTKOfWfiaiRjR^PjWflSHiR©*^ 
li. SR5*©fc©©fflftH&**<*i , ''*'' % fc**** 
»*«HI< ^iciiffl SlitWJili khjb*&\ 
[0 0 0 4] U>U «H*©ll«l!lft«lffl+5«l'>^7 % 

^.|f#Bf|Bg56-27890^aiC^$n5«t^lCf!&ji^«r 
■vf ^ D*7°-lr/Wft L-C#Jffl1-*ft t*©B^Sv^r A 



(3) 



®ffl¥-6- 1 4 7 5 6 6 



®mmm &m\ mb^^mtx^^ 

■*$ftv*-C5. io 

[0 0 0 5] 

fc$$£&S§^S3Mfa s *# < ft 9 a>oig;tf ft c t a» 
H?m<Difi«ftSMI-fiJffl1'5J:9ft^m^^rA 

swat*** < -e* sfRffifc&^fctt*®**^*^ 

\z m ^ b ft 5 ^fifijffl -> * r k t iwhs© -y * r j»m^. t 
fts. «ot, mMtgmm<Dmm&±z<te v ). 

<a$ft*»ofc. l^i>, «yKft*jfflofc»t. 

y K!> y^t)^i-ftSM(6]^$>5. 
[0 0 0 6] £ e>ir, ffiEK$tt£frftV^$Kft:&E^ ■ 

irtt^-f t ta weft < *fc«Wt>«t*t>© t ft <b 

£5£#ft;6>ofc 0 

[0 0 0 7] #«m±IE©J:5ftf**S'*7^08o 

U Li»tjRiS[fcOjajl^A J /h§<-C't>«v^lHliRa* 40 
[000 8] 

[em (fiiBiiisiff) tfrngmowmnrnzmmz^ 



5 £+5. «B*&&*WLTw0flMit#*«B$tfS 

(HMK^oCBiBit&TO t <0) *ff B¥lt£*£ ft* 
Miurftfflts. co«B*a-e«B***«M*# 

*<k UcfW£WJibk i *W UeIHX U-CSS*B¥S 

[0 00 9] **fflt-*5V^TI4. *M(*lWWft"C*l* 

iBBoftB**^***** b mz z ft b z$hm&m 
*7*y/^ *^yy», 7^^^ sy*^y 
y, ht>w± : ttib<D&&%)m : Mx-h t ) , *y 

y«i&S U«T*fo5„ 
[0 0 10] * tT^Kt^fttUTStiSUfc^ftt 

SrKlt. SRlifto*S:lH|il5l-e#5J:9ti-5. 

ft^fexfc^o -*««»i!©tfR«-ctt«B^a-eff 
[HliR©fcft^ccoB^©fiffifriS s f*ff^©ffiS*i 

*t. ©l*l4B*»ltB*»&«IMIfcB«*iiS. 
[0011] zM&m&&HmtiLi'X?J*tt* 

[0 0 12] 

[ im 1 o<Sfi«SI«l®iR'> ^ r a ir n^x it. 
7KI^(tftv^)Stt»^ft5rfflv^6ci:lcj:i9, M 

1 5 C«b d^ill^ ft t) SfiJffl ^lifetc ft 5. 0J x tf ft t Si 
^ft^ffiitTIi, iiWLfcJ»K#til!aSi*©fi^*S: 

II, Bfto«SJSEftt?»S*©ffiBttfi*S«!ttBI-*>5 
fc ». e^S^F^ tUMSfit*** ft v ^a3B»fte»*l» 

[0013]-*, IMI»IIK»ti"6*lWlrt"CttW 

iL\it-bXy7x>yFbhz>&&&&%Mtx&<9, z 

©ffiffl**l«]ffl LfcKB^aSrfflv^ftfrttBwailSE* 
^iIS®B 'IB LfcHMI*H***i: ft 9 IB 



5 

[ooi4] snsuw*Kfi. z<nm® Ltzm&v&ux 
-fetich n5^/«c*^-cfe>j/ < e^f,{Siagg-efeo 

[0 0 15] 

^©^JSr^LTV^. *->^rAO|« 
14. JftRi:L-CiSJJll*fclR&1\ T7K. tS*^. 7k£B 

[0016] *s/^^Ao±w»j«i»tt. tmtmt 
tsa^s. »iaiuntiottai:©iHffl#iiicj:«j 20 

©EBU:E#£ftT*>9, ^©151 ©EHl2t;il4i§:i:© 
igi)^«tU@»it58l#lll3^iBit$tv5i:*lc, SB 

*2©EHi4©T#8Bttet52S:#L-CiBf 
JibKlffll-iiatT^So Jfifflftim, ^Ei-5?1@L 
fctt^ttcjfittlfr^ttlS 1 ©EBa»e>» 2 OEHIwiiA 

ftW6fCMl*OB).PO** £fc5VM4IHfflft©£# 

[0017] fkBMff 1O0RB 2 ©EH14© ±#ia4K 
f53©-ffi^«*LTfc'9. gEf53(D«l4tfyyP2£ 
^UTM7K^g40|C^UTV^o ^TkWOtt^jgii 
»4i,fttfSI*tt42i:«:£U ft«HIIS4iCttH*L/iV^ 

t. ttffift7to*!IMt20rtfcjg$;h,5. ffi«20(4Set 

54. 55£tf- L"Cfc— h Jl?y T^OtC* ©rtl»©fifl«Ef|cW 

v7P3Xtf£B56$:W l/C^S. f S§56©ft&^Sl4BNlE 
HlEliR#10W^l©EiS31©Ji^{c4T-SaiLTV^5t 

V^„ @S»Pi^60l4{SfiSfL»Wt @B LfciWA k 
%%MtZ>h<DkX't> ] 0 . <MtftWI4ffif57&^LT 
f $ffi20Wr. HB LfclR«ftAH:fRiaiRflriO©* 1 © 
EHi2fgK*ft€Jtt*tH$*iS. 
[0 0 18] ftlc. £©i/*TA*fflv*TSjRRtffR£ 

«iottrta^iBffl#ii-cE9J5>^r*iO. ^©sgi©E 

B12(*)|C. #>7?l\C£ 9 mUk LTOffJH* 1 #fJ8& 



1) ftM¥6-14 7 566 

6 

tftofc@«©*yy/Hfc GSBLfcSW) Aiffiffi. 

lr<fc 9 K3I £itf SS56£« 9 . f B56©«l»lcRtt <bft 
fcH*#fi860fc*>^T\ Bft+fcfe^fiBLfcfRKf*: 
•CS>5*^ , y/i'»Ai:ffifi«ftW»4»|*$ix5. >IBL 
fcffell*AHLfft[i]iRfl|io©*l©Elil2Jittl&$ii» IS 

[0019] II <DE®12rtlC*5V^T. Wl 

io ;K 1 1 mm Ltc®mfcAKM&mm taaaw**^ **> 

&WM&£tiZ> Z. k \ZX 9 «0E*tt«*fttRt>it5. 

SSl©EBl2fll4ig£-«i LTf^ffl-TS-i 
t49. «jHUt«ttO«Wffi#A' . *£BflcK©*Mi 
#AXt;jsr;il*10HW* J S^»i:45. it* 
LftfWfcfcofcfRfltfcA' tWJH*ltt«HHH«|10ft 

2 ©EIjl4|*ll4. $fflftll£fflj&LTSALfc?£ft:t£© 

20 *fc, c©SB2©E®32(ci4ffi#^f£fi£*vcv^^ 

tcmm%kLx<D®m&%tzL> mmvBm&A' 

itfJHzlcl i:Ji. $ft©ttt£T*£^lc2#tc#PILf;: 

7°y^T*£>9, tbfi^7k«t9/h§<. fUifcttSHfiHK 
*f©±$fc*3;2>. 

[0020] -t LT, fsrjil7kl^f)fi?rK»Rt?RftW- 
ttv1t<Dim&A' (4^y7 P P2lr c fc9i[7k^tt40SrST 

©«frA' ttJgB^nfft/BftKi 1 ^©*^©^ 
30 *Ai4o-c*!IMl20rtlc*T^«[1-5. tf*Mf20rtlc 
14. mW.<D£ : i^t-\>tfy7zok<DfflZ%mi~Z>&^ 

fcxwz Zhxx 9 , z.(D^mmbmxhz> z ■? v a> 

5 0 ^©fc*. »*»ll40lJC©*(IMf20©ffita*S:?& 
^»S§54. 55^fflLTHiS$*5C«!:l-J;9. Ef53A» 

40 [0021] MK#o«B«lctttil $^5Sl4f 
©rt©fi?fi7R©fig^±#$*5c<!rlc/ c e5^. fi^Tk 
©jRttt- h#y^30-cmf gffltcfijffl£ft5;fc#>. hu 
ai©£gt5HI'fflix^ix5o *LT«tfflUfct©»** 

*-C*>6«K *HJS^J'CI4itg^2cin©^«©&i : -^ 
©%l'U-C4o9. c*iS:«B^Tt*K»IMfrtlJ:«T 

[0 0 2 2] ±IB©^M'JICfc^T. i}*^tt40iC«t6 
50 IMK»«:XMffilwKH$«5^K>(z. »fcH*t4v^ 



7 

WE«J:9Ki«>*!IMl20rt©*Sffl*i:H*tt 

P3lc J: D % fflaWf 10©)B 1 ©EffiJt#ifi»fcfcKttfc 
B$£fl$60irjj&££*i5o *E+6**t«foB*ft' 
««60-eiHSta*i:«BUfcilMi#Ai:iS»(t$ix. ft 
BUfclMi*A©*#«Ha«flliofc{IMft$ii. ffifi;Kw 

[ o 0 2 3 ] II 2 II, @«^«60©-£lfiW«:*1-Wr 
mx-hZo i«»JiS60(is*fi<)ti©«EAP6itr 

0©»tfflP62. 63fc£WLT^So ^l©StlJP62liffi 

63»iWEUfciRiiufc«yi*AHdia"e#4v^*ttJi* 

Wlig&Kiii® $©#7LW^64S:^LT«EA 
P6lKiaU-CV^6. Sfefc, S#?L8B£64©ifi«Kti 

So 

[0024] muc^L/c^te^jicfcv^T, zom&ft 

«S60©«AP6ilcfK56©T«E(Wife«S:SM*U» ^2 
©*UJP63«rfB57tSN*-i-S. 4fc. Bl»^ttiP62 
<D5feSSri*fHi|5ltiioro^ l ©EBi2©±;frl;H!£«3* 
■So «tfcJ:0. <g?^WiftBbfclMJ£ftAt##PS 

SB Lfcg»A©^$[H]iWi io£{fc*&$*u 
fitUcWttVfMt20tc|§l« £JxS c t 
J: 

[0 0 2 5] 0 311, *%W\Ci.5m®tiLi/7-TJ>,<D-> 

l^7K^«40&f JIMl20rtlc{£*3#fc <>©■?*> 9 , ffi© 
IfcfcttBlUlSLfcfc©*:^-"?*)*©"?, E!-©$W 
Ktt^-©#^ifttIft9]fi£«M-'5. £©£16Ww*i 
i^m »*»«40Sr*iR«20rt MM $ *fc i i: J; 
9,01 ©H*«lCJt« LTSf!Mt20rt©ftia*«:*Jffl 

u§<&9, tiiKio, iiyi»©«H-ciitia+a*ft 

[0 0 2 6] 13411, *SHl::J:£fl!kgttf*?A©>' 
*7*A*jS©$fe|;:ffi©&fctt**L-C^$. Z(DMM 

*ic . jftffiSfll© t - h # y 720<D$im*.®> t 

ffl-et 5 «t 9 1- LTVn^o te©flWtttH 1 Lfci© 
£W— C*3b©T\ fl-©ttttKttH-©flF#&f+UttW 
li^BStSo c©H160!lfc*sv*-Ctt. HuE©^te^Jil^ 
«co$a*lcJnx, ^Ufl©£Stt«:,fc 
#5$MWS*>*. -ffcfct,. t-h^>^30©^i!)(ciS 

TiB^Lfc^©J!Mi**^f»«:!»«R-e#4fc»->^r 



5) »H¥6- 1 4 7 5 6 6 

8 

[0 0 2 7] tfc. ftlcB^UiV^ HMH*fciSt"C 

t>W«|-e*>5. £<blc, l«#ioic^itfcjf#gtli 

HMrefcSWH* t 'IB LfcfflW t ©IW"Ci8ai*«S5 

[0 0 2 8] 05(1, *%W\c£Z>® ; ®W.yZTJ>&Z° 

So Hlcis^T iooittMELfc#38WKJ:5fcia*iS*& 
|eIJRv'^Ti»©^*fiK?r^tTio , 9, jftlslilKffi (fR® 
HXff) 3A, fBtf 20A, t-h^yy 30A, RXfffi%® 
|CftiP*W&I>*i!ij«ftA^l^$-frSEf 53a, 56A^ 
££U 38Mff 2OArtldttBI3*>5V^f±04t*Lfc^ 
fc ^«ICS!7lC^S40A^E« $ tlT^S„ 
[0 0 2 9] fi|HllRgR3A©^B 2 ©EHKMtfTJ'l 200tf> 

30AK«fc «J|HllR$ixfc|R»itr/U^©3tjgft 300lC*tbT 

20 !S:©gBf 350Sr^U"Ctt*&$n, ^©awfcsv^tt 
&H5§©1» LTfflffl$tt5o £©0J©*5^-C. ffiL 

icfiSrWI 200i^Sffttt20A dS^T&t, gffl©!& 

jR*-cj> s wj 1 1 ©&tt t x t> 5 tvw t © ic* 

v^S^fcSS^tcH, iaie]i|X$S3A5rfBiJl|<Difi^lcgES 
LVSMf 20A^t'/v{i!llciB*LT, ^©BQSrfMSItRW 
•• t LT©ffif 53A, 56A |C<t U^tS-tlCj; t) , 

[0030] $mws?-Ti*<Dim\$. e^rni 

«±©«fc5K. **Wt*5V^f±. 

Ji|*©J: 5 4iWtiftJStifiv^fflit u^i/©x^/w*- 

So «*t»a<*M!^X*«ril***ii©B»«*fe 
40 T?fc£4 5 S5tt1-5«ffii©*ll£ei*Mli 
A/^<S^^[lIi|XWi7Cti6 5 -etSo 

Blci9!RSt#S:iEft@fttU-Cfi]ffl-e#. ->*rA=> 
[0 03 1] 

[|gW©S&*] &±\z.WfflL1t£ot*%m\z&^X 
tt. ^ft:^ii^lB'i>c#^©^ : f^l-ii*^fi^ffl 
v^Tifi^igB$*Sfc«). HMiEflc©ffi»k*Jffl©fcftt 



9 

i<fi|HiJR-e#5. 

im2] ®®m%w<D-%fcmz*twimo 



[HI] 




B) #H¥6- 1 4 7 5 6 6 

10 

* [04] *%W<D&WL%m.B»>ZTJ*<D£b\C{& 
[151 *^BJ©€ia^S(Hli!5l->^TA?:tVK7)^ 

i-^rAt Lxm^tzWi&<o-%Mm^-tm&mo 

l — MJHtK. io-^A[lliR«, n-®fcftMmmm. 13 

20— 11**1, 30-t-h^y^> 40-Si*g 

Pi-^yy (WI;ki&^J:»fffl) . P2-#y7 (ft 
10 P£3§, AHR«fc (gtt) , a'H»«* («f» . 



[02] 



61 





[H5l 



